The exponential models have limited predictive power in population problems since as time passes the predicted population becomes so large that it is no longer realistic. For most biological species is valid the population increases until it reaches a certain upper limit. Then, due to the limitations of available resources, the creatures will become testy and engage in competition for those limited resources. In 1845 Pierre-Francois Verhulst (1804-1849) had to offer for investigation of population the model
where x(n) be the size of a population at time n and µ is the rate of growth of the population. This equation is the simplest nonlinear first-order difference equation but it has complicated dynamics. 
